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The Fatigue Life of Crankshafts Manufactured From High-Strength Cast Iron (cont) 


journals increased substantially the endurance of both steel and cast-iron shafts, 
rajsing it to values obtained from non-case-hardened shafts with roll-worked fair- 
ings, Under correct case-hardening or cold-hammering procedures no distortion 
was observed on straight (axisymmetrical) shafts. Considerable distortion can 
result on crankshafts but it can be eliminated effectively by the method of local- 
ized cold-hammering of the crank arms. 

V. K. Pereverzev 
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{Structural strength of nodula 
Fr cast fron] Ko 
Prochnost ! ohugun Qa. 8 sharovidnye pele meee 
asia sa ae washinostroit, litery, 1957, 158 D. 
ron (MRA 10:6) 


: * Translation from: Referativnyy zhurna]l, Metallurgiya, 1958, Nr 1, p271 (USSR) 


AUTHORS: Yatskevich, S.1,, Balabanov, N.A. 
PP cchalcnbelinid cake Bea 


TITLE: Modernization of Resonance-type Fatigue Testing Machines 
(Modernizatsiya rezonansnykh ustalostnykh mashin) 


PERIODICAL: V sb.: Vopr. konstrukts. prochnosti stali. Moscow, Mashgiz, 
1957, pp 224-227 


ABSTRACT: A description Is presented of the modernization of resonance 
machines for bending-fatigue tests, and also for alternating 
torsion of large specimens (S), up to 50 mm diameter, cf crank- 
shafts and other machine parts and assemblies. To avoid vibra- 
tion of the foundation, the rigid hinged mounting has been replaced 
by a suspension consisting of two spiral springs. To preserve 
the stability of the machine during operation, guy cables are em- 
ployed. These are connected to the foundation via stanchions, 
the flexibility of which is adequate to provide freedom of vibra- 
tion of the system. The result of this modernization made it 
possible completely to eliminate shaking of the foundation when 
the machine was in operation; in fact, the need for a massive 

Card 1/2 foundation was ertirely eliminated. The method of measuring 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103130006-7" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-0051 


a 
ATR AIST OS EES 


3R000103130006-7 


SWE ES MIE is 


37-58-1 =2007. i 


ing Machines 


Modernization of Resonance-type Fatigue Test 


deformation of the S by the shift in a band of light on a measuring scale was 
substituted by a new one, in which special plates (P) were placed on the upper 
and lower beams (B) of the machine, as far as possible from the center of 
vibration of the beams. One-half of the surface of each P was painted black 
and the other white. The P was mounted on the B so that the white P on the 
lower B was located opposite the black P on the upper B. As mass vibration 
occurred, a strip of gray color appeared clearly on the P. The width of this 
strip was equal to twice the amplitude of vibration of the B at the point where 
the P was located and was proportional to the amplitude of deformation of the 
S. A micrometric microscope, accurate to 0.01 mm, was employed to 
measure the semi-width of the gray bands. It is recommended that the 
moment when fatigue cracks appear be recorded by means of a change in the 
rate of rotation of the unbalanced mass of the STb¥ator (which is highy dependent 
_on the rigidity of the S being tested), without changing the magnitude of the 
vibrational amplitude. 
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BALASANOY, H.,-mlodehiy nauchnyy sotrudnik, kand,tekhn, nauk; SHUL'KSYICH, A. 


Increasing the durability of eteel parts. Isobr.i rate, no.6333 
Ag ‘58. (MIRA 1129) 


1, TSentral'nyy nauchm-issledovatel'ekiy institut tekhnologil 1 
mashinostroyentya (for Balabanov). 2. Zamestitel' nachal'nika 
otdela TSentral'nogo pauchno~iseledovatel'skogo instituta tekhno- 
logii 1 mashinostroyeniya (for Stu 'kevich). 
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AUTHORS: Kudryavtsev, I. V., Doctor of Technical Sciences, Professor, 
and Balabanov, N. A., Candidate of Technical Sciences 


TITLE: New Wothod of Treatment of Contact Surfaces of Machine 
Components (Novyy sposob obrabotki kontaktnykh 
poverkhnostey detaley mashin) 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1998, Nr 11, 
pp 44-50 (USSR) 


ABSTRACT: A new surface treatment of steel components was developed 
by I. ¥. Kudryavtsev and N. A. Lopatinskiy, TeNIITYASh 
(Author's Certificate Nr 103959) which permits simultan~ 
eously improving the fatigue strength of the component 
and the shear strength of the contact surfaces. 
Essentially the method consists of work hardening the 
surface by numerous hammer impacts, 48 & result of which 
eerelief 18 produced in the form of atriee with depths 
of 0.5 to 1 mm-and larger. Micro and macro cuts 
reproduced in Fig.1 show that this treatment produces 
a fibre distribution which is favourable from the point 
of view of the strength; in the surface layer the hardness 
ip considerably increased (up to 40%) and favgurabdle 

Card 1/3 residual compressive stresses (up to 0 kg/mm°) are 
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generated, This method of treatment contact surfaces is 
applied in thick wall frameworks of large hydraulic 
presses built at the Novokramatorsk Works. At TeNIITMASh 
strength testa were made on thus treated surfaces of 
fiat models, In these, an increase of the relative 
resistance to shear of the ontact surfaces as a result 
of the relief formation ondPinereased fatigue strength 
were detested. The models, made of "Steel 3", were 
tested for shear and fatigue. On the basis of the 
obtained results, the following conclusions are arrived at: 
1. The developed new method of surface treatment which 
consists of work hardening and producing a relief at the 
cial hammers, results in a 


The resistence to 8 
the fatigue strength increases to double and more. 

2, The new method of treatment of contact surfaces has 
been successfully applied for thick walled frame structures 


of pore PS baghames resses; as a result of this, the 
rigidity of the assemb ed frame structure increase 
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80V/129-58-11-8/13 
New Method of Treatment of Contact Surfaces of Machine Components 


considerably and its carrying capacity increased to more 
than double. 
3, The developed treatment of contact surfaces is 
recommended for a large number of components of machines 
and structures which are subjected to long duration 
alternating stresses and are required to have a sufficient- 
ly high rigidity; such components comprise housing frames 
of large machines which are assembled from several 
components, base plates for presses, load bearing plates 
of frames, etc. 
4, The here described investigations provide a justified 
evaluation of the performance of the proposed new method 
of surface treatment and also provides a possibility of 
selecting treatment regimes for soft engineering carbon 
stuels, There are 6 figures, 7 tables. 

ASSOCIATION: TeNIITMASh 


1. Steel--Surfaces 2. Steel--Hardening 3. Surfaces--Testing 
equipment 4. Surfaces--Test results 
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fo petroleum workers of the Caspian Sea. Qrashd.av 17 n0.9316~1 
8 '60. 


1. Speteial'nyye korrespondenty shurnala "Grashdanskaya aviateiya.* 
(Caspian Sea region—Aeronautics, Commercial ) 
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Work practice in organising socialist competition to greet the 
22d Congress of the CPSU in the proper way. Razved. i okh. nedr 
27 no.9255-56 S '62. (MIRA 17:2) 


1, Shakhtinskaya geologorazvedochnaya partiya 1 Volgo-Donskoy 


territorial'nyy komitet professional'nogo soyuza rabochikh geologo- 
razvedochnykh rabot,. 
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Ref Zhur Fizika, No 1, 1960, 1456 


Abs Jour : 

Author : Nadjakov, @-, Vassiliev, V., Balabanov, S. 

Inst tof, 1h Ne 

Title + On the Work Function of Gold and anuninun puring 
VocuwieAir Transition 

orig Pub | poke Bolgs AN 1958, 22, No 6, 46L-K64 

Avstract » A nethod of contact difference of potential was used 
4) measure: the work function of freshly evaporated 


geld and abuninua in vacuun and in air with respoct 
ta ald gold, passivated in oir, taken to serve as O 
standard. The work functisn of the gold gtandard 


¢; wos assumed t> be 4.8 ev (ite average valuc, 
B) nes 4n several other experinental duvestications )» 
By neasurenent in vacuun, values # Ay~ 7 and 

1 3.15 ev were ovtadned. The var ation of the 


work function with tine in oir for goid and anunaiuun 
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Influence of water vapors on photoelectret state. Doklady BAN 
16 noelel9-22 635 


1, Chien Redaktatonnoy } liegii, “Doklady Bolgarakoy Akademii 
nauk® (for Nadahakoy), 
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Capturing adsorption ions on the sulfur surface, Doklady BAN 
16 no.62585-588 9 '63, 


1, Chien Redaktsionnoy kollegii, "Doklady Bolgarskoy akademii 
nauk (for Nadshakov). 
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Influence of the relief of the support on the work support of 

thin mutallic layers. Doklady BAN 17 no.6s545=548 "64 


"APPROVED FOR RELEASE: 


wee 


eee AEE nd oy ae 
Surface P-type photeconductivity and aurface field effect in 
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1. Institute of Physics ef the Bulgarian Academy of Sciences, 
Subaitted July 10, 1964, 
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BALABANOV, 5.3 DRAGNEV, T.; MARKOV, P.j NANEY, Km. 


Third National Conference on Physics. Fiz mat apisanie BAN 
7 no.31226-229 '64, 
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Rof Zhur = Fiziln, No 12, 1958, No 27860 


Nadjakov @., Androjtschin R., Balobanoy St., Stanislavova J. 
Physics Institute, Bulgarian Acadony of Scioncos, Sofia, 
Bulgaria. 

Conparativo Investigations of tho Longitudinel and Trans- 
vorso Photovoltaic Effocts in Samples of Cadnium Sulfide 
Obtainod by Evaporation, % 


Dokl. Bolg. AN., 1957, 10, No 4, 277-280 


Tho authors have invoatigatod tho principal characteristics 
of tho photovoltaio offoct in spocinons of OdS, obtainod 

by evaporation, with difforont (Al ond Au) olectrodos in tho 
cnso of longitudinal and transverso illurination (rolativo 
to tho oloctrodos), Data aro givon on tho dopondonco of 
tho photo onf and tho photocurront i on the intensity I. 
It is shown that in nost casos tho photovoltaic offoct has 
tho soro fonturos! i doponds on I linoarly, and tho dopon= 
donee of € on I 4s doscribod by a curvo thot has snturation. 
No rootifying offoct was observed. In all casos tho photo 
1/1 orf is of tho puroly barrior typo. 
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V Works function of gold and alumjngm during vacuum-air « 
transition. (3, Nadzhakav, V. Vosiley, and St. Ratabanoy i 
Conpt, rend, acad. bulgare ret, 3, AGL AUSSI Figen 
~The euitact potential diference, CUD, between a freshly 
vv ae Au of Al sutface and a passivated Au surface fs meas- 
ured Io vacuum and after the admisaian of alr. For Au tn 
vacium, the CPD = 03 v., giving a work function wae 
4.48 e.v., and after (he admission of alr, w approaches 4 g 
cy., the value for passivated’ Au. For Al, gee. = 3.18 
c.v., and eae 25.6 ev, Measurements of the CPD uf 
passivated inctals after cracuation indicated! a amall increase 
sin y of 0.02-0.03 eww. For Ag and Al slightly greater id. 
creases occurred (O.Q34NI @.v. and (08-00 ev) while 
for Cr, » decreased by 0.62-0.05 cv. Keadmission of air 
restored: the original values; this bdicated a reversible 
th change. Whett the sane meta Gas evap. on the test and 
y nferpnce sutfaces, go CPD was observeat during cither sin 
t 
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AUTHORS: Nadzhakov, @., Balabanov, St., Dzhurova, V. 


TITLE: The effect of gas discharge on the contact potential of metal 


surfaces 


peers | 
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PERIODICAL: Referativnyy ghurnal, Metallurgiya, no. h, 1962, 8, abstract 4151 
("Dokl. Bolg. AN", 13, no. 6, 1960, 673 - 676, English summary 


si saodae? i 


the effect of gas discharge on the contact potential U, of Au, In 
and Ga was ‘investigated. The samples were produced by evaporating these sub- 
stances on a brass sublayer, and after several days' air exposure they were 
placed in the gas discharge tube. After the termination of gas discharge, taking 
place at 10 mm mercury column, the difference \U, between the investigated sample 
and the reference Au-electrode was measured. A noticeable offect of gas dis- 
charge on AU, Was found, a8 well as 4 considerable asymmetry in the change of 
OU, depending on the sign of voltage applied to the sample. On the pasis of the 
results a conclusion is drawn that at 4 discharge & predominant adsorption of 


TEXT: 
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The effect of gas discharge on.., A362 62/1 000/008/062/201 


negative ions takes p) 
voltage, piace, which is also found in experiments without a constant 


I. Dykman 


(Abstracter's note: Complete translation] 
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AUTHORS: Nadzhakov, G,, Balabanov, St., Dzhurova, V, 


TITLE: Effect of gaseous discharge on the contact potential of metal 
surfaces 


PERIODICAL: Referativnyy zhurnal, Fizika, no, 3, 1962, 56, abstract 3Zh34h, 
("Izv, Fiz, inet s ANEB", 1961, v. 9, no. 1, 69-79, Bulgarien; 
Russian, English summary) 


TEXT: The article is a more detailed description of a previously published 
investigation by the same authors (see RZhFiz, 1961, 11Zh68). There are 
16 references, 


lp 


[Abstracter's note: Complete translation] 
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B/503/61/005/001 /004 /007 
B125/B102 


AUTHORS: Nadzhakov, G., Academician, Balabanov, St., and Dahurova, V. 
a 


TITLE; The effeet of gus discharge on the contact potential of a 
metal surface 


Bulgarska akademiya na naukite. Fizicheski institut. 
lavestiya na Fizicheskiya institut 6 ANEB. v. 9, now 1, 
1961. 69-79 ° 


TEXT: The variations in contact potential of metal surfaces (Au, Al, In, 
Gu) are studied by the modifiod Zisman methed of measuring the contact 
potential difference near a ¢as discharge. The cas (10 mm Hg) was ionized 
by means of a Tesla transformer, making it possible to study the adsorption 
effoots when several volts of direct current are applied. The contact 
potential of the surfaces under examination in the first series of 
experiments changed by core than 300 av within 10 sec. The sanple was 
earthed near the discharge of cus. This completely reversible process | 
seems to be caused by ion sorption. In the second series of experiments 

a constant voltage of + 4 v (with respoct to the earthed part) was applied. 
The contact potential in this case can change by 2000 mv. The contact 
Card 1/2 
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The effect of 6as discharge on.., ; B125 

potential of the indium samples changes seven tites as much when negative 

ions are adsorbed than when positive ions are adsorbed. Tho electro- -L 
adsorption of Positive and negative ions is dest in gallium Samples. The V/ 


change in contact potential decreases with time: lau.) - av. (1 + at)7a - 
° 
where Aue, is the initial value of this change. Hero n depends neither on 


the tine of olectro-adsorption nor on the charge of the ions, but the 
parameter a depends on both. The changes in Contact potential are &reater 
by 30-50% when the metals studied here are fused to a polished brass 
backing than when they are fused to one another, There are 6 figures and 
1 table, 
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Oem rel 
TITLE: Improving the Efficiency of Large Capacity Annealing 
Furnaces 


PERIODICAL: Strojirenstv{, 1961, Vol.11, No.2, pp.95-100 


TEXT: A considerable part of the annealing furnace capacity 
at present available in forging and hardening shops in Czecho-~ 
slovakia has been in operation for a number of years and has a low 
efficiency. The author deals with means of improving the 
efficiency and compares the relevant figures of the some of the 
furnaces at present in operation with furnaces which have been 
modernized in accordance with designs put forward by the author of 
this paper. The heat consumption is mainly governed by the heating 
duration and the rate of utilization of the furnace space. 
Practical examples are quoted from the paper of G. Prieur and 

G. Fechner (Ref.1; Stahl u. Eisen, No.2, 1956, pp.78-81) showing 
that great savings in the heat consumption can be achieved by 
cutting down on unnecessarily long or repeated annealing. Equally, 
quite a considerable drop in the heat consumption results from 
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increasing the weight of the charge. Fig.2 shows a graph of the 
specific heat consumption, kcal/kg as a function of the specific pa 
throughput of the trolley surface, kg/mth, This has been plotted 
on the basis of literary data and practical experience of the 
author. The full line curve relates to good quality older furnaces 
(regenerative furnaces without or with very little air pre-heating), 
the bottom dashed line curve gives the reduced heat consumption 
which can be achieved in newer furnaces. Furnaces for large 
forgings (rofors, pressure vessels etc.) have a low throughput, 

5 to 15 kg/m*h, however modern the furnace, The losses of the 
furnace itself can be sub-divided into (a) the heat lost through 

the furnace refractory, which can be reduced by better insulation 
of the walls, roof and trolleys and (b) heat losses due to heat 
accumulation in the refractory; these will be the larger the greater 
the temperature amplitude during a single heating cycle and the 
shorter the duration of the heating cycle and they can be reduced 
primarily by using porous refractories. Heat losses and heat 
accumulation are compared for 385 and 505 mm thick walis of 
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ordinary firebrick and porous firebrick of a specific weight of 
1100 kg/m? for the steady state conditions at a temperature of 

850°C. The heat conductivity of the porous firebrick at O°C is 

0.31 kcal/m h °C as compared,to 0.75 for the compact firebrick. 

The heat accumulation(kcal/m )dropped from 131 870 to 69 930 in the 

case of substituting porous firebrick for normal firebrick for a 

total wall thickness of 505 mm, of which the thickness of the fire- 

brick was 380 am. The heat consumption in an older type regenerative 
annealing furnace, Fig.4, is compared with that of a more modern / 


furnace designed by the author, Fig.3. The latter was used for 
annealing medium size forgings, particularly locomotive driving 

axles. The furnace is fired with producer gas of 1500 kcal/m’. VA 
The useful dimensions of the trolleys are 4.49 x 3.1 m=. The 

compared two furnaces have virtually the same useful dimensions. 

The annealing time for the older furnace is longer due to the fact 

that the heating up of the refractory takes longer. In spite of the 
fact that the older furnace is equipped with regenerators for air 
pre-heating and in the new furnace no air pre-heating is used at all, 
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the specific heat consumption in the new furnace is 269 kcal/kg 

as compared to 306 in the old one. If air pre-heating would be 
used in the newer furnace, the heat consumption could be reduced 
still further to 226 kcal/kg, i.e. to 74% of the heat consumption 
of the older furnace. The author also compared the heat consumption 
of a further furnace of his own design, Fig.5, a recirculation 
annealing furnace (1 - recuperators, 2 - base), with the furnace, 
Fig.4. The main aim of the design of the furnace, Fig.5, was to 
achieve an equal temperature distribution along the height of the 
furnace with a minimum number of burners. The gas burners are 
fitted in the top part of the side walls, the flame is directed 
along the walls downwards. At the bottom part deflection surfaces 
are placod which change the direction of the combustion products 

so that these flow under the charge. The temperature of the 
combustion products drops to such an extent that the bottom part 

of the charge ia no longer over heated, Practical experience has 
shown that very uniform heating of the entire charge is obtained in 
furnaces of this design. Another feature of this furnace is that 
each burner has its own recuperator. This is particularly favourable 
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for large furnaces, since distribution of -hot air and the resulting 
heat losses and also insulation of long piping is dispensed with. 
: The recuperator is very simple and can be easily replaced. Due to 
long annealing times, porous refractories. have not been used in 

this furnace. The comparison is made for a forging of a high 
pressure boiler, weighing 35 tons, a hollow cylinder 14.6 m long, 
about 0.8 m diameter and a wall thickness of about 80 mm. In this | 
‘case the material was heated to 650°C over a period of 13.75 hours, | 
‘soaked at this temperature for eight hours, The temperature was then 
increased gradually to 880°C over a:period of 33 hours and then this 
temperature was maintained for 13 hours. There are 5 figures, 
3% tables and 6 references: 2 Czech.and 4 non-Czech. 
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TITLE: On the Question Concerning the Stability of the Eigen 


Elements of Non-Linear Operators (K voprosu ob ustoychivosts 
sobstvennykh elementov nelineynykh operatorov) 


PERIODICAL: Nauohnyye doklady vysshey shkoly. Fisiko-matematicheskiye 
nauki, 1958, Nr 4, pp 3 - 8 (USSR) 


ABSTRACT: The author considers a non-linear operator from a Banach epace 
into the conjugate space. It is supposed that the operator 
possesses an eigen element in the sense of Teitlanadse Ref 4 7 
on a manifold defined by a quadratio functional. The author 
inveatigates the stability of this eigen element with respeot 
to the mentioned manifold for emall perturbations of the 
operator. The obtained resuite oan be interpreted as con- 
j ditions for the stability of the oritical value of the function- 
al. The results of L.A. Lyusternik are essentially used. 
. There are 7 references, 6 of which are Soviet, and 1 American, 
ASSOCIATION: Thilisskiy gosudarstvennyy pedagogioheskiy institut imeni A.S. 
Pushkina (Tbilist State Pedagogical Institute {neni A.3.Pushkin) 
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(Mouth--Bacterlology) 
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412, BALABANOV VA. *Antibiotikotropismus, Antibtoticotropism C.R. 
D. BULG. SCI. 1955, 8/2 (69-71) 

The author studies the morphological changes taking place on the bounda ry of the 
antagonistic interaction between different micro-organisms in vitro, In some _ 
cases of mutual antagonism he observes the tendency of the overcoming opponent 
to direct Its growth - conidium bearers, micelia or pigment - towards its opponent, 
which, although suppressed, tries to resist by producing antagonistic products, 
Moulds show a most convincing antibioticotropiam, Usually saprophytes are the 
stronger ones, Interaction of competing micro-organisms docs not always create 
conditions for antibioticotropism, In this study the author presents a description 


of macro- and micro-antibioticotropism of Penicillium crustosum against Tricho- 
phyton violaceum and against Sabouraudites canis, as well as of representatives 


of the family dematiaceac, isolated from the skin of man, such as hormodencron, 
alternaria, ctc, against Microsporon aureum, Trichophyton violaceum (1948); 
finally of Bact. alcaligenes sp., from man's skin, against Epidermophyton inter= 
digitale and Trichophyton rubrum (1846). In connection with the selective action of 


antiblotics, the discrepancy of antagonism as a phenomenon, ete., antiblotico- 
tropism represents a topic of wider general biological interest, 
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Role of normal microflora in man and appearance of fungua and 
pacterial infections following antibiotic therapy. Suvrem. med., 
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Asteroid growth and other morphological changes of Trichophyton 
mentagrophytes under the action of carbon dioxide, Dermato 
vener Sofia 1 no.3:5-8 '62. 


1. Is Katedrata po kozhni bolesti pri VMI, Sofiia (rukov, 

na katedr. prof. d=r L. Popov) i Nauchno-issledovatelskiia 
4~t po epidemlologifa i mikrobiologiia, Soffia (direktor d-r 
VI, Kolaidsiev). 
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163. 


}. From the Chair of Skin and Venereal Diseases at the Higher 


Medical Institute, Sofia (Head of the Chair: Prof. Kr. Bala- 
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1. From the Chai: of Skin and Venereal Diseases at the Higher 
Medical Institute, Sofia (Head: Prcf, Kr, Balabanov). 
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$/020/60/134/005/019/023 
15-@S00 2209 ( B004/B064 
AUTHORS: eenghanais to. 1 Berlin, A. Ae, Parini, V. P., 
Ta LOBe, Ve Ley Frankevich, Ye. L., and Cherkashin, M. I. 
‘ 
TITLE: Electrical Conductivit vor Polymers’ With Conjugated Bonda | 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, Now 5, 
ppe 1123-1126 


TEXT: To investigate the electrical conductivity o and ite temperature | 
dependence, the authors synthesized the following polymers: 1) Polymers 
with a nonoyolic conjugated chain, such as polyphenyl acetylene,/ and ita 
copolymers with hexine or paradiethinyl benzene}; 2) polymers wi benzene 
rings in the conjugation chain, such as polyphenylene, polyphenylene 


diazo compounds, polymeric-aromatio and aliphatic-aromatio compounds with 
quinoid and amino groups, such as 


fs fom ee a | (xX =H, Cl at R= Hy; X =H at R = COOH); 
PR x ~~ NH 
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Electrical Conductivity of Polymers With $/020/60/134/005/019/023 : 
Conjugated Bonds B004/B064 i 


poly-p-phenylenediamino quinone, Sy aperaphet 13 diamino quinone 


polyphenylene azoquinone; a polymeric triazene [- C,H, -CcH, -NH-Nen- ne 


and a substance (16) with a quinoimine group [-C,H,-NaCHy=N-] 4 polymerio 


chelate compounds of polydipheny] aminoquinone with metale (e.g. Cu); _B 
molecular complexes of acenaphthene with chloranil, and with a pyridonium 


derivative of polyphenylene aminoquinone; 3) chelate com ounds,_ auch ae tetra-/ 
salioy] ferrocene and its polymeric chelate complexes sith 7 


Fe** (21) and Be’* (22); polymeric chelate complexes of percyanoethylene 


with cue? and Fe**, In all compounds, o rose with temperature according 

to the equation o = o exp(-E/kT). o and E are constants characteriatic 
of each compoynd (Table 1). E varied°from 4.6 keal/mole (substance 16) 

to 49.5 kcal/mole for polyphenyl acetylene, and reached 92 kcal/mole in 
the complex compound of scenaphthene with chloranil. The treatment of the 
sample influences o. and E. If the polypheny] acetylene film obtained from 
the solution is pressed into tablets at 200 Cc, o, decreases by 22 ordera 
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of magnitude. Since, however, E decreasea at the same time, o remains 
almost constant. (o, ranged from 107!@ohm!som™? in polyphenylene to 


4 
6109! ohm “Vow” ‘ in the complex of acenaphthene with chloranil.) 


This compensation effeot was observed in nearly all substances, as may 
be seen from the function log O° f(E) (Fig. 1). A change of om by 


60 orders of magnitude and of E by 20 times was observed in sabetaaoud 

of different structures. In the substances (16), (21), (22), 6 was close 

to the electrical conductivity of organic semiconductors. In the case 

of polyphenyl acetylene, which is an insulator at room temperature, o 

risea with rising temperature so much that, in consequence of ita 

high Gos the conductivity of many ‘polymers is reached that are con- ‘ 


ductive already at room temperature. There are 1 figure, 1 table, and 
17 references: 14 Soviet, 2 US, and 1 German. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 


(Institute of Chemical Physica of the Academy of Sciences 
USSR) 
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3/190/62/004/003/009/023 

B110/B144 

AUTHORS: Berlin, A. A., Cherkachina, L. G., Balabancy, Ye. I. 

GITLE; Polymers with the system of conjugated double bonds and 
heteroatoms in the conjugation chain. XX. Synthesis and 
examination of basic physicochemical properties of polyneric 
phthalocyanines 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, nos 3, 1962, 376-362 


TXT: The synthesis and the atructural dependence of electrical, magnetic, 
electron and ion exchange properties were studied in polymeric phthalocya- 
nines on the basis of tetracarboxylio acids (pyro-mellithic acid (I) and 
313'4,4'=tetracarboxy diphenyl eater (II)) and those consisting of 

nixtures of these acids with phthalic anhydride. A mixture of monomer and We 
soluble polymer in dimethyl formamide was obtained at 180-210°C and a 


1: 3: 3.6 ratio in the presence of CuCl and NH MoO, . The polyners fron 


I and II consisted of two finely disperse, powdery, fractions. For I: 

Te1-H (P=teN) and T-1- (T-1-N) precipitable from dimethyl formamide by 

CHC) and for II: unprecipitable Tl-1-P (P-1-R) and T-1-P (7-1-R). They 
2 
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were heated to 200-350°C/3 un He to sublime impurities. H 280,-resistant 


trimeric structures did not exist. Elementary analysis and equivalent 
weights found by potentiometric titration, showed P-2 and T-2 to be low- 
molecular and linearly arranged. The IR spectra of P-2 and T-2 showed bands 
of phthalocyanine and of primary carbonyl amine, C=O, and COOH Groups. 


Hence: 
> oF | ae 


o=( \—CONI, 
; = j—CONI/; 
| 
N—— Cu —N —COoH 
— (=contts), 
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P-2 and T-2 are constant in air at < 350°C. At 375°C, thermooxidative 
destruction in T-2 is more intensive than in P-2 owing to the oxygen 
bridges contained in the former. The magnetic susceptibilities » for P-2 
at H = 3500, 4000, 4500 oe were 2.0+10-6, 1.9+1075, ang 1.81075 ogem, 
respectively, and % = 2.1+107%, 1.9°107°6, and 1.75°10°° cgsm for T+2. 
Polyphthalocyanines have comparatively broad epr bands of high intensity 
with a distance of 100-150 oe between their maxima, and a g-factor of 

os 2.02 Phe condustivity was measured with an 3MY-2 (EMU-2) amplifier at 
20-200°c and <10717 ohm-’cm-? and at < 3 kv/em. The conductivity ¢ 


300°K ra 
of P-1-N (200-350° c/3 mn Hg) subjected to heat treatment increases from - 


710 to 10°. The intensity of epr spectra for P-1-N and T-1-N increases. 


aon oe of polyphthalocyanines from concentrated H,80, increased 


their conductivity and the intensity of epr signals. The correlation 
between epr signal indications and conductivity is explained as follows: 
“Nonactivated conductivity" exists in the "ordered regions" with broad epr 
bands. Transitions between these regions require activation energy. There 
are 4 figures and 2 tables. The most important reference to fnglish- 
language publications reads as follows: W. D. Drinkard, J. C. Bailar, J. 
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Amer. Chem. Soc., 81, 4795, 1959. 


ASSOCIATION: Inatitut khimicheskoy fiziki (Institute of Chemical Physics) 


SUBMITTED: February 22, 1961 
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BALABANOV, Ye.I.; FRANKEVICH, Ye.L.; CHERKASHINA, L.0. 


Bibctrophysical properties of polymeric phthalocyanins, Vysokon,.sced, 
5 no.l1:1684-1690 N '63. (MIRA 1721) 
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; AUTHOR: Frankevich, Ye. Le} Busheva, L. 1.3 Balabanov, Ye, T.3 
‘Charkashina, Lb. G. ee we oe Cae 
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'TITLE: Study of the semiconducting properties of polymeric copper 
| phchalocyanine 
| 


a 


‘ SOURCE: Vy*sokomolekulyarny*ya soyedineniya, v. 6, no. 6, 1964, 
preeesnaae . . 


; TOPIC TAGS: copper phthalocyanine, copper phthalocyanine polymer, : 
organic semiconductor, semiconducting polymer, mobility determination: | 


ABSTRACT: A study has been made of the semiconducting properties |; 
(Of copper phthalocyanine polymers with no oxygen=containing side 
, groups synthesized carlier from aromatic nitriles (A. A. Berlin, 

1L. G. Cherkashina, Ye. L. Frankevich, Ye. I, Balabanov, and Yu. G. 

j Aseyev, Vysokonolek, soyed., 6, 832, 1964). The temperature depen- 

; dence of alectrical Conductivity and thermoelectric power were de= 
‘termined in special equipment (described-in the article) 1) in 


; Vacuum (5*10™ 


mm Hg) for pellet samples degassed by vacuum heat 
(Cord W/Z = 
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) Breatment and 2) in oxygen (100 nom Hg) for samples hoat treated in 
“oxygen, The temperature dependence of conductivity obeyed the ax~ 
‘ponential law r 


& = 8\exp(@B/kT), 


oe E =~ 0.1 evs in vacuum 
| 822 = (12) 1072 ohm™! om@!, 
i 


| The thermoelectric power was low (150uv/C max) and increased slowly 
iwith temperature; ite’sign indicated n=type conductivity, Oxygen 
: Lowerad conductivity, indicating conduction electron trapping by 
'O2 molecules. This conductivity drop could not be reversed by remove. 
jal of “weakly bound" oxygen under mild conditions (40—90C), but 
-Tonly by prolonged heating under severe conditions (2—3 days at 300C) | 
iwhich removed "strongly bound" oxygen. A new technique for deternin= 
‘dng. carrter mobility in polymers is proposed which is based on the 
: simultaneous measurement of the amount of polymer conductivity and 
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jof desorbed acceptor molecules by mass Spectroscopy, The mobility 
thus measurad was of the order of 1072 ca2/vesec and carrier concen= 
;tration of the order of 10'8—19!19 en"3, "the authors express their 
‘appreciation to A. A. Berlin and V. Le. Tal*roze for their interest in: 
:this work and discussion of the results.” The work was done at the | 
- Institute of Chemical Physics, Academy of Sciences USSR. Orig. art, | 
“hast 6 figures, 1 table, and 2 formulas. / 

; ; 
;ASSOCLATION: Institut khimicheskoy fisiki, AN SSSR (Institute of 
Chemical Physics, AN SSSR) : 


St aaedendetinde etioee 


me eee. ee ees 


age oe 


(ne ENE ieee 


/SUBMITTED: 27JunG3 «|S DATR ACQ: 06Jul64 . so ENCL? (00 | 
‘SUB CODE: OC,SS -- .--- * NO REF SOV! 006 _ OTRER: * 005 


n sed gs a 
aa! a. 


06/2000 CIA-RDP86-00513R000103130006-7 


SIT Teer See Riva Paseo 


APPROVED FOR RELEASE: 06/ 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103130006-7 


; 0100-66 BHT(1)/8PA(s )~2/EqT Cm) /EWP( $)/T/EWA\h) IJP(o) AT/aM oes 
"| ACCESSION NR: ecient ie 3 vf UR/0386/65/001/006/0033/0037 
» i 
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| TITLE: New effect of the rise in photoconductivity of organic semiconductors in a 
j weak magnetic field z A 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy ficiki. Pis'ma v redaktsiyu. 
Prilozheniye, v. 1, no. 6, 1965, 33-37 


TOPIC TAGS: organic semiconductor, polynuclear aromatic hydrocarbon, photoconduc- 
tivity, magnetic field ‘ 


ABSTRACT: Application of a stationa etic field across samples of polynuclear, 


aromatic hydrocarbons during photoconductivity measurements was found to cause a | 
rise (41) in the P eatbracene iph). D-c photoconductivity was measured for thin 


films (3-20 ») of anthracene jor tetracene with illumination in air or vacuum at : 
magnetic field intensities (H) of 17—3200. cersted. 4i increased with iph in such 

a way that at constant H, the ratio Ai/iph remained constant at different light in- 
tensities. With increasing H, di/iph increased rapidly at first, then reached sat- 
uration (Ai = 4% max). 4i/iph was independent of sample orientation with respect — 
to the magnetic field (illumination being perpendicular to the film surface). This. 
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was interpreted as indicating that the photocurrent rise is not associated with a 

specific motion of carriers through the sample but with the effect of the magnetic | 
field on carrier generation and/or annihilation, A probable cause of the photo- i 
current rise vas thought to be the effect of the magnetic field on exciton lifetime: 
prior to annihilation without current carrier formation. The authors thank profes-' 


sors V. L. Tal'roze and L. A. Blyumenfel'd for their comments. Orig. art. has: 
1 figure adeeb Ot ces Na ade (6M), 
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